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(54) ELECTRONIC MUSICAL INSTRUMENT 
(11) 4-349497 (A) (43) 3.12.1992 (19) JP 

(21) Appl. No. 3-149251 (22) 27.5.1991 
(71) YAMAHA CORP (72) TETSUO NISHIMOTO(l) 
(51) Int. CI 5 . G10H1/00,G10L3/00,G10L9/04//G10H1/14 



PURPOSE: To offer the electronic musical instrument capable of complex-tone 
performance which processes a voice as a musical sound. 

CONSTITUTION: This electronic musical instrument is equipped with a pitch 
specification information input means 21, a formant information storage means 
15 storing time-series information on plural formants featuring the pronunciation 
of a human voice, syllable by syllable, a syllable specification information input 
means 17, a read means 11 which reads formant information on a syllable 
specified with syllable specification information inputted from the syllable specifi- 
cation information input means out of the formant information storage means 
and starts reading it in synchronism with the input of the pitch specification 
information from the pitch specification information input means, and a formant 
generating sound source 31 which generates formants based upon the sequential 
formant information read by the read means and the pitch specification informa- 
tion inputted from the pitch specification information input means 1 by as 
many as the syllables. 
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25: console panel switch group. 33: sound 



(54) NOISE CONTROL SYSTEM 

(11) 4-349498 (A) (43) 3.12.1992 (19) JP 

(21) Appl. No. 3-151173 (22) 27.5.1991 

(71) RICOH CO LTD (72) HIROFUMI SAKAGAMI 

(51) Int. CI 5 . G10K11/16,H04R1/40,H04S7/00 



PURPOSE: To perform multichannel noise control for obtaining a sound elimina- 
tion area in a three-dimensional space. 

CONSTITUTION: The sound wave from a noise source is received by K 
microphones 1-1 to 1-k. Then K A/D converters 2-1 to 2-k convert the outputs 
of the microphones 1-1 to 1-k into digital signals. On the other hand, L 
microphones 3-1 to 3-L detect the suppression state of a noise. Then L A/D 
converters 4-1 to 4-L convert the outputs of the microphones 3-1 to 3-L into 
digital signals. Digital signals which minimize the L microphones by adaptive 
algorithm are outputted by M signal processing unit groups 5-1 to 5-M and 
then converted from analog to digital. Further, M speakers 10-1 to 10-M output 
sound waves for canceling the noise by sound interference. 





6-1,6-2— 6-n; signal processing unit, 7-1.7-2—7-n: signal processing 
unit, 3-1.8-2 — 8-n: signal processing unit, 9-1.9-2 — 9-M: D/A 
convener 



(54) VOICE SYNTHESIS SYSTEM 

(11) 4-349499 (A) (43) 3.12.1992 (19) JP 

(21) Appl. No. 3-121671 (22) 28.5.1991 

(71) MATSUSHITA ELECTRIC WORKS LTD 

(51) Int. CI 5 . G10L5/02 



(72) KANJI KUNISAWA(2) 



PURPOSE: To offer the voice synthesis system which composes a word of a 
fixed sentence and a variable word, adds a variable word later, and realizes 
a voice synthesis device part at low cost. 

CONSTITUTION: A voice data generation device 2 is divided into a fixed sentence 
voice data synthesis part 2A and a variable word voice data synthesis part 
2B. The fixed sentence voice data synthesis part 2A generates a fixed sentence 
voice data file 3 by recording, compressing, and encoding a natural voice corre- 
sponding to fixed sentence voice data to be stored by a sound recording and 
editing system encoding part 6. The variable word voice data synthesis part 
2B generates a variable word voice data file 4 from the voice waveform of 
a natural voice corresponding to variable word voice data to be stored or a 
voice waveform generated from a character string corresponding to the variable 
word voice data by the text composition of a text composition part 7, by the 
sound recording, compression, and encoding of a sound recording and editing 
system encoder 6'. A voice synthesizing device selects voice data from the 
voice data files 3 and 4 and outputs them as a synthesized voice by a sound 
recording and editing system. 
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a: natural voice, b: character string 
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(2) 

I 

«A*^a^eA*$n*#fi»m^«^J;oTlB5£$ 

ttt^aa* zmfrfofrto-r tt*>\zc ©&* w u ©bm&& 

MBB^iS^fctiHRA^S:^ £ ©#}&«£«* A*7 k n 

^A^A^$n^^Bm^w«i^^< 7^;^v> 

[0 00 13 

[jg3K±©*JJ8#Jfr3 £©%Wtt. 3fe^<hLTAra©» 
»tcA^riCcfc^»^?R*^lia^*«tcKf 
[0 0 0 2] 

[«#fttfS3 *H*»8 5 9-8 8 3 BtffttllCi** *^f^ 

*«H«r»*, *r fzt>*>mmz&z>mm*3zffi*?$>*. 

Uj&>U «e&*©W**«-C«. CKDcfcSfcA/*©^ 30 
[0 004] 

[0 00 53 

M®£#8rr-&fta&©^aj ii(rK©gw&3i*£"r*ft 

AW©**M5z:ttc-t©*«j©»***Mt*r»*iB* 
a>y*)w>h ©*n*n©Bf*aiijWB*e« bft 7 * 

*oT»fe;snfc*»©:7*;i>v> hmmzmftyxjis 
m\*&mm*ttm#iKmmmmMi¥mfr 6 ©#««« 

WftA^icl^MLXff^^K^tliL-^i:, fji^L 
^&T$fc*fflSn£IS&©:?*JW> hfit*8£MSai?i5 
ffi^«A^¥^>6A^Sn«>Wieim^ff«i:(CS^ 50 




WK¥4-34 94 9 7 

< 7*;w> v*mm\z&&^mftWfmitmy*)V'? 

[0 0 0 63 £ ©XIII© 1:3 ©JMlC&VvrHU 
WSWiftltfe«««»©iR^^«ffl*A*r^fc*© 

^ *jw> hmneifcM* 6 y* )W> 
[ooo7j «ia»sit*A^^atUT«^-#-?« 

M*J:ffRAM©J;'5a:*»y j EU«ft«V^Jli*«-C 

[0 0 0 83 *»ftfc«fcAAMteLTHU 

$ ft t&KHft £©«& MR &m&M bpjffift * * u *a 

[0 0 0 93 7*;PV>h»dt*KtUTtt*ffl«A«t 
4SII¥2~ 2 6 2 6 9 8#lzro^bft^*;VV>h^ 

[0 0 1 03 «»WPI(WLA*«!fci:LTI*. *-^D 

fi©SW»ff s. 

[0 0 113 

MM» AW^tSf? (A^W) I* fHfcff©7 

[0 0 1 23 ^©XW^ntf* AJ»#©*#* (5 o 
£*lc*nfc»«f*ft***© 

7*j^>h©*n^n©i$^JM8 <7*ji/t>mh 

B«*«©7*JPT>hfcJ:D»«Wt6fl*A^*« 

^snft^©A^ j &^^j* > r-6e:i:^^5> 0 

tc:, ^^^■7>h^^2S^Eft^$nft^iiJ©A^ 
[0 0 133 

mm i<ftifi<oT. r©«w©ft : F*»jcJ:n«. « 
^. 

[00143 ^re«tc^(S^^tcjf»snftffi 
^(Dwymznvx. m-wtegmiawm (y*)w> 

(A^> ft»*Siar«tt««T*S a 
[0 0 1 53 ^— ^D*>f-f^al/- i^a 
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<3> 

3 

[0 0 16] 

[ooi7] m i r<D^^cD-**w[c«^«^ 

»«>A-F5rX7«|*ft*f. ^B<D«^fcS8WL 16 

fcfcCD-C, 4^<Z)7^;I/V>h^9tt»i:4^<D7^^T 10 

m (WO &Bm\sT^2>. 
[0 0 18] AWCDSB^-rS^ (AJ*0 14, 3L\Z4-D 

©»a»»^7^;^>h^5j^j«3tiTv^coT, mz 
n 6 4 ^><d ^ * > h ftffijrr-s 8 t?<z>/t ^ ;* 

- * ft s-r 8 ~ov>n ? * - ^ fti$&#j x b it t> 
coft> ^iis=rtiri2ei5i»sicffiSLT^^-^>:rt 

[0 0 19] tnUVtt^KIWTOjiOfftt? 

•rn*. i. m*n&nxKW*imfrzmfzuMt& 
»n«. **»*flHiK*fflb#-f >^ (ad) siji 

3. *»>>^C!>*^>h^to-3^lc#»^3fe^:^, 50 

[0 0 2 0] 01 G>*?XKi4, 4>%ttllK1B (C P 
U) ll*m^X*<te1*nft*fM+**5l£m&ls 
fcfeOT, CPU1 lfcl4^#r«I/tX^-'f >1 3fc4M, 
TU — H*>U> i EU (ROM) 15. RAM17^«t 

SIC, fh*ftil>f^-7x^l9, *Mfcr«*/P 

7 ^itvxm&mn2 i, »ffyt*^-Yy^»2 5*3 

^tA3 3 ft^urxb:-* 3 5wmznx\t*&. 
[oo2i] ROMuti, cvu&mtt&Mwr&tt 

m>>->r>7>7—7Mt. mmki'-drtt (f-se 

Q) <hl/^;l-->-^>1^ (L-SEQ) tfrZteV), 

n«iAj**©#*» (s o** r 
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»F1 -F4 fc.fctfl/'W (Ml®) LI -L4ftB»*W 
[0 0 2 2] RAM17I1 C P U 1 1 #litfIBM«:/D 

(s ea) *»*ea*l&^-4r>XXU7*««- 
(seq) HtR A MBl^tet), 

[0 0 2 3] ttffi@&2 lf4»«<0#« 

-r**»*fctt*»«©*-x>f y^ft«A, £n&6 

•ft«fcrr*HIWft«lfrr*. 
[0 0 24] BffA^X-f y^P2 514, £<D*f* 

A.. A*JI/HlC*Stt**X*f y^2rtCD^>/^7^fc 
tt«ffi««ft«fo-rx-f y«W8ft*feT*, /1*JWX 
-fyftlTft WX-fy?, »«HRX-fv*. « 

[0 0 2 53 SfefH^ 9t4. «vtf 

[0 0 2 6] «g3 1*4* ^HI^2-2 6 2 6 9 8#<£ 

-C, mUm»2 1. JMtVWJ/X-f 2 5*5<fctf* 

«^2 9&*><D?,Ji\zf&vxcpu i i*>&»w*ft« 
*«»*«hb(cs^t«* i 6e#©a» * 

t4, JBlONDJIUMg («£^SB8i&) *^2O«l0jib 
S?^ (^Pl^) (ci;oT^i|®*i«r^'bcDT, mi 7* 
;i^v> hoj4ttjRti^ic«Xiitta>iRi? jgu^iftSkic^ 
^t, u^)v&*xf&&mv>Bm^\z&mwL<ofomz 

•toT^S, *2e»07*^>h©«** 

wtftojat^icjioTft**. £6^, (^p 

[0 0 2 7] ^>H->XfA3 3ll cn^CO^W^ 

mi 6iH^^s^s*^m#ft^*r^. 

Xlf-* 3 5 ft^l/*»t UT*^^ 

[0 0 2 8] *tC, S3-08t;^t7D-ft-h& 

[0 0 2 9] S3S#MLT, CPU1 114. ftf* X 
f-^3 0 1 fCT-f X^^^-fXftUffT^o d(0>TX 
3"*9-f XTJ4RAM1 7AlCK£dnvm^— ' >">X 
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(4) 

5 

F*l<D3tW >^ s t e pCD^ii&StihT^fcfetcfflV^n 

^?)VU>fp edal, feJ:tfft»»»ja85 t ir>*^ 
ZtizMMZtlT^ZT I ME (ch) ^(B&l^X*' 

3 1 9 \ZT&-( >^-7i-XC0X+t >£fr&oT, 

lea*. xfy^3 2 i<D>>-*r>xm&tiii<mm\*, 
o © ^ * > n & — ^ £ 4 o 7 * ; w > 

<D#L3lT&5. Hn^X^y^ 0 3-3 2 l<Z)«ra£ 

[0 0 3 0] £TF, ^-f >MS;V-^>tC*^^X^!y 
^3 0 3-3 2 lo;V-^«l3ffi§3^fcBL<Kffl-r 

[0 0 3 1] XT-ty^3 0 3T«4— X*v>£^trr -2D 

\,*-rtifr<D*-\z&it c^— r ^>h) 3»tfto^9^ 

' f ^>h#»n«XT-y:/3 0 7CD& 

^ntofy^3 0 5^&a», Xfy^3 0 9^ffii 

[0032] 0 9Tfcm*;VX*^>&*fr 

HOtt-*. Xry^3 1 l*CttXf i/^3 0 9<D/WI/ 
X** ><0Jfem^S^ViTVim^C0»fN/t^^X^ y 

/WM^>H0**ntfX7 l !y:/3 1 3<D/VM"S& 
[0 0 3 33 X^y:/3 1 5 W*»«^X*ir>«Wr 

h*tfen«X^y^3 1 9 0*fP?J!M (0 5) Srl^ff 

[0 0 3 4] X^^y3 2 lT^v-— y>xa^aib«i 
(0 8) £2gfxL*:&. X^y^3 0 3-xfflS^M 

■r. 

[0 0 3 5] ®4«% ; &JiL3i;P-^>^^n-^— h 
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6 

V>T+— f ^>h#9 CPU 1 lfctCCD 

[0 0 3 6] ®4&#MUT, CPU1 1 »*> *"T> X 

^-^r>X^^rU CDK^WLftST H P-X&#£fcg> 
IC> Xf7^4 0 3lwTlfe^-r«.K*HiU7HUXtt5e 
fflS (E9 6) ££fr*r*. *CD», Xt7^4 0 5tCT 
&£^>*JUD-*- ^&frftV>. Xf7^4 0 7KT 

ft fc«^liXT- y ^4 0 9 KT h =7 bm 

a&fftt^TaMi!»tc*e^^>*;nfcw«'r*. x^ 

c hl:^lTlS*-t>4»T*«Ii:^ , r*-t> 
flMBKONft»eatJ. X^y^4 1 3ICT& 

X^AD (ch) \Z, il2Xf7^4 0 3©R*ail/7 

fc, X*y?4 1 5£T^Xh*— l^X* Ust- 
k e y fc»E*-*>anfc*-©*-3-KKC*8 
Xr^^4 1 7tcxte^r>*;Mr*##rr$x 
>^0-^yx^WEGHX^- h/t^X & j£tfi L 

[0 0 3 7] lW32X^y:/4 0 1 CD$J5t3&t TNOJ . *" 
^*5^X^y^3 0 — {^>b&3r-*yi'<> 

^<>M^>OXr5/^3 0 9lCffia^St. — 
^, *rj6*-3j->*-*«#ftb&i:ett, Xfy^4 2 
3 (CTK^ Y >*M:+-*7«|KOF F fcflSUJU 
Xfy^4 2 5ICT^+>^;V<0=^-^>ft^KON 

-^>©X-T-y^3 0 9^mS^MTo 
[0 0 3 8] @l 5 i»f W-^XO^D-^t- 

^^Taff^f-f^Vh^DtflBBt-St. CPU11« 

[0 0 3 9] |35$#KbT, CPU1 XU, 7s<ry*7 
5 0 1 ICT-ttDtS^'f ^>h*t^^^KfA/?S^ttw 

;P^->-f^> hTtt»tntfX5ry^5 0 3 ErT^S«-t 
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(5) 

7 

ytfp e d a I £K«T*<> ^ttK^D, mE<D^)V 

u;t&s#fTfcfc»n*. xfy^s os^tts o 7© 
3 2 1 iz&mzm-r* 

[0 0 4 0] ®6\m&m4<Dft&S&Wlr-3 L ><DX'r 10 
0 3\Z&^Tmfi2rtZffi&mi>T\*UX®fe)V 

[0 0 4 1] B6$#ltt, CPUllttXf7^6 
0 1 \z.X*?JU?7#t> e d a 1 Z.<Z>1? 
)Vy?!fp e d a 1 lit&fBX^y t/5 0 5 (0 5) CDffl 

[0 0 4 2] mmX7-y76 0 l(Z>$|j£fc&HT, ^ 

TV*ttfcL Xt5/^6 2 1 f:T«i^^>X s e Q 20 

s t-keyt^tfK^HJLrFV-XAD (1 as t- 
key) Kir^hUfc«> fflJ®£04CDX5^:/4 0 5 

u^xmc^B&mixftm-r*. 

[0 0 4 3] — X"ry-76 0 1 (OW^IC^T, t 

count a>tMkttsQFt roj ck v^s^fttq^-r 50 
'blcttiSoWDa^JBaB^tf^afc rij 

(0 7 ©XT 1 5? ^7 0 S^fig) 8r& 

[0 0 4 4] Xry*/6 0 3 CD*lJ^tCfe^T^^>^ c 
oun tOttUAt TOJ T?*ntf. 02O«|i|ffl'>- 

RftBl#-f>^s t e p£-f >*U*>hT£. -Tfc 40 
t>^, *^>^c oun tjO*W3£a«Hftt«t-r*t, 

[0 0 4 5] tt<X7>?:76 0 7TtW>^ step 

>Xf- ^ s e q0>;g&&#i&s e q -ma x =£$8^_T 
y y 6 0 9 KtW >^ s t e p ft^ U 7 

>x^-^Vb eQO«f«*IWctl:ia:D, MR 
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8 

^ (ttH) # rAWj^j r/M/^j taos^n 

[0 0 4 6] XS^^e 0 7©W^fcfe^T*-f s 
t e p<Dfii^ftP|^>/-^r>xx-^C0^»#^s e 
a-maxJKTTfc*tfc£, iB2Xfy^6 0 9©jaati 
X+y^lTXf7^6 0 7*>Stft»X^y^6 1 1 \Z 

M 0 >9 <»mmx$>z>m aa** >^ 
antx^yre i 3^ai*D*. 

[0 0 4 7] S0EX?y^6 0 3CDW£K*5V>T> 
>^c o u n t ONk«««0i0*a^&t*l4, tr 
It tsmmfr £ ®«»l»#BrJ»IWftT» * iltilt&^L/ 
TH*. Xfs/^6 0 5^6 1 iSX^y 

-/UTX^rv^e 0 3£>&llMX^y:/6 1 3^SSr 

1 TiEteS nfcffiEBf 9 c o u n t Ttf 

*sns w m 1 1 1> \z m 

[0 0 4 8] Xf7^6 1 3TliB*fciJl/7H^XAD 
S«^'>-^r>X^-r;Ps e qO^>^ step 
TJg^$n*^CS©x—^ sea (step) » ffcib 
t>*W<D 1 ^^rWflf^-* 0) jt«7 H IxX V 
fc«. 04©Xryy4 0 5te««W|-r. 

[0 0 4 9] ®7«, S5TfflVienT^S*^>^c 

o u n t & e»»K>f >^u^> h-r^fce6oauoa^ 

[0 0 5 0] 199 7 £#IIT» CPU 1 lfcm^UfcV> 

^^^6WW*«0«iioa*^py^««»anT* 

^-^>&^frT6c JlCTttWDa*«>*fiflSfeKr< 
fc*Jl^«Da*»*A'— ^>©«*J (Xfy?7 0 
1) (Xry?7 0 7) tfcfeV>TS!lDa*0^ 

±^flppTSfT^oT^So X^^r7 0 3Tli^^>^ 
count «!)fhM%j|ftSLttft«c o u n t #0 <fc 0 
*£tfntf&OX^y:77 0 5tCTtf&Mcoun t^ 
T^J/>m, Xry^7 0 3fcfe^rtf-»«c o 
un tJ^iEJcOlC^oTV^t^Lfc^^ X5^y 
^7 0 5£X**:/LTff*«c oun t *0 IC«^, 

[0 0 5 1] H8«, 03(0X5^^^3 2 lT^trSn 
S->—'ir>XK*mL^-'^>coPffl&^'ro 

[0 0 5 2] m 8 £#ILT, 0 1 0«73KS»X«« 
*ft>^S16i^TW©T, CPUllfiX 

fy^8 o \ \zx$t?w>m\>>yx9 \\Z T16J ft^tS 
f-S. «E<X5 t yr8 0 3Tl4»I?v>*^*"=r 

>^<Dfilc t r&«S"rs. ^>n>^^>^co«[c 
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(6) 

9 

i$isfB*T&*T ime (i) &±Tfen«, 

8 0 6tCT#-f>^AD (J) £&3§EU *0«^#>T 

(i> omn*#±?*&5\zi<T\,>z> t , #-r> 

^AD (1) Ofll^S^filMAXctO/hS^n^ X^ 
0 7fcT3W >^AD (i) ^<>^U^>ht* 
*<> &*, 1912X^^^8 0 5 W<5r--^©|*jftS5r-- 

[0 0 5 3] s/— *>xK*taur hi^xad u> a* 

RcDX^y^B 1 l*<J:tK8 1 3KT*- a? 
©7 H UXtAD (1) fcg^^T^-:/;t^£&:7* 
J>V>h^&»Fl ~F4 ^7ar;i/>Mx^;PLl ~L 
4 £K*£HU X5^:/8 1 5 tdT-^n^SSPM3 1 K 

>^©xtr-Htcit:i;Tji£ja^m««TiME <n & 
coo5 4] mmx^y?8 o 3<z>mfe0t$M* mi^ 

Xry^8 0 5- 8 1 T^im^ybTXf^y 30 
8 0 3*6i»Xry^8 1 9^#ra&ii<£** 
[0 0 5 5] MHEXx^ys 0 5 0«£0>ttjR. 

?>~>ZftlV>*<Dl&c t r rt*iitJ0 7 * ;P v > h >— 
^r>X^^MUT^^^Kfi?«T&ST I ME (I) 

7^8 0 7-8 1 7<Z>ffl3$X4^:/LTX7 i y:/8 0 

[0 0 5 6] Xry^B 1 9ri*ifUfJi^X* i ft?* 
■J*>hU Xf^y8 2 lTteiI<C>l^X^<Z><Iiat 40 
TOj ICfcofcjfo«*»MOjrr*. V$>X*©«1** 
r 0J KfroT^tttf. 1 6^-^>^©-r^TICfcfc 
-3 T Z. <?>>>-lr>X$Lfrtl\Ljm&»T 

&&£0 3<&x<ry:/3 o 3^11-*% — teia* 

*3ft»S. OTXf*^8 0 3a>»S!«RU fflSBX^y 
[0 0 5 7] ±36£<0|Sfe^{z*^Tx-^>XX 
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i0 

^'J73n&<fc3fcUTV>**^ COW^X* s t e p 
[0 0 5 8] ^-*>©i9l*ttBB*»*JBg«KT 

r> &mfc$x*y9-*7v*v>#t>nmm<omm\z 

UZC fcft C*MM-* «fc 3 \z UTfeAt*. 
[0 0 5 9] tt®IHP7 1 &JBt>T>'~< fr>X seq&ll 

[0 0 6 0] tt«#$J(DSffi£«;fflLT* Rte^ftis- 
^>X£R*fflT«fc5KUT<b&K> Hiflft 

[0 0 6 1] 0 9 54, ^OSIMcr)ffiJO^ffi«fcW^«^ 
3SSS8©/\-H^xr«^&^-r. N0iC*3V>T, Hit 

[0 0 6 2] H9®«?S«|;k UHCD*«5/3al/ 
-KT **MB«rr &*>©T, BKDROMiBftfcB 

%"reRAM^^^S7^;UV>h^-^r>-t}-3 7, ft 
[0 0 6 3] »«t«i3 9WU 7^^U7t>^5AA 

sft&*j*fc£a>pcM?-^*8B3 i30>&ta*sn 

[0 0 6 4] &k«4 ltt, «rtE*J*r*ir«tflF©X^ 
[0 0 6 5] y^)V^>b^—^r>^^ 7\z\$. 

[0 0 6 6] mi oiz&^T* (a) «^*;vv>h^ 

ifc&Fl — F4, <b) \ty^)^>bU^)Vhl -L4 

, (c) \*&i%&tmFmt<Ditu/vT$>z>. 
[0067] m i ©5M«ifc43v»TRk y-h^*>ti^ 

[0 0 6 8] ^AI^ayf^T-^ (0-1 2 7) & 
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XI 

9 s e n b e read-point= v 

eloc 1 ty-data X offset 0>g|J|t£ 

B*WW>h W>$t**^is en s e< 
0 fiU «#0>»£\ read-point f* 

V^XfcfcoTb&Sfcfc. offset <D&5£j&t& 

[0 0 6 9] H9IC;feVVT\ ROM15rt©7*J^> 

[0 0 7 0] 7 *JL>^>K ~>->r>-!J- 3 7<?>mfrti\l>tf 

13*Bfll^fy^4 13' ©<fc5fc£3g"rnfc£J; 
ffcJbS, HI l©X5 i y7 r 4 1 3' fcfcWTHu 
^Dv^-T v e o c 1 t y XZffi&Qyte>%<>¥4 M<t 
4rt5*—9 s en s e%mV>1tmzm6<DZ>7-y?6 
1 3ri£$nfcK*ffll7 FVX£o ffsettl 

(ch) lr$S^tfJl,7 H^r e ad-po I n t 

[0 0 7 1] ^©ct^JcBfgco^^^^T^ * 
D >>y- ^ \z& 7 * ; W > h >>- >5r >iJ- 3 7 ©R 

[0072] w^tf* r^-r j twwr-sftw^-*^ 
y^)l^r>h^-^r>^3 7\zmm^tix^tLX, 

[0 0 7 3] dtllilS&Sg^O^^^TVh^*^ 

€ y * h ^-^-frfcrarr fc&m 

# o ib#<d 7 * > ha*& u < ^rt-r n 
T<<xffifrm&*?z.t\z±K>&<w< t r^-j , m 

[0 0 7 4] ft*5, H9©« : p«»ttTB©*'5IC»» 

[0 0 7 5] Hi 2flE>J;'5fcft^n5/T--f IBB 

(0-24, 2 5-4 8> «•••, 100-127) \Ztt 

AurlMkoiK* < r?y-j * lAy-j % ..... 

5r>-fr3 7K«*U tt^UL/RttT H r e a 
d-polnt^ inisvr^7=— ?X*^)±>rtlL 

[0 0 7 6) -rft*>t>* ^D^w 4 B'CtfglUfc* 




(7) 49P8¥4-34 949 7 

«*fflUBMA7Hl/Xr e ad-point tUT 

hv-^r>it3 71* r^y-j fcJWT *fe«4>7*;V 
v>MIWI*|l!*B*ti*!:ttea:*. 

[0 0 7 73 C5-r&££fc«i:o-E\ ^nso^y— * 

^fc^o, r»7y-j - r;\y-j - r^y-j - ry 

10 [0 0 7 8] /ty*>5f3-^*fc2fc«T* 

[0 0 7 9] fc*, ±jzBfc*Sl>T, ^Di/f>fOft 
t>0\Z, t^^l/-y3>^-;VWW, 

[0 0 8 0] £O»H(04IBOS8im«ft3ftrt*©J:5 

[0 0 8 13 SB lcSSiE§sa»*««£WKz>SR^«ff fl» 

[^ffiofflm^ie^i 

[R 1 ] C®ftH0--^Htrff *« : «W©A- H 

[^23 SI a>«^*«lw*»Sft>'-^r>'X^-^ 

[K33 HI >fflJl;k-^> 
30 «ii*f ?n— f 1 *— hTfc*. 

[043 H 1 ©«?«»te*»*ai*»fflJI^-^>ft 

[■ 5] Hi «)«f i «lc*»*iMH t ««^-y > 

[h e 3 hi (Dtt&mz&n 5«s^m uh^i 
[H73 hi «>«T*»ic*»*«oa*«si;i^--a i 

[083 HI CQS^Sg \Z$>W* zs—>r >AWL&m L 
[H 93 C 0^igcD^<DHSS^IlC«^«^^(DA- 
[HI 03 7^;PT>h->->5r>^3 7tC^*rt^n^> 

[hi 13 09 tt&m\z*v}*S6&imnr-*> 
[hi 2] m9<Dm=mm<»$mm\z&wz7*)i>v 

50 [^WO^iW] 
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13 



(8) #$¥4-34 949 7 

14 

1 1 : *&9&W&W <C PU) ,15: ROM, 1 7 : RAM, 2 1 : ttfi, 3 1 : 



21- 



19- 



Z5- 



tt » 



17 



701 



4 



CPU 



ROM 



RAM 



4 ^-7**X 



27 



ai 



-MfK — rfl 




Q «aat» D 



[02] 




P-SEQ 



TIT 





x n 

1 r 


U3* 


road-point = vBlocitydiita x sea; 


» + affect 
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(9) 



4-34B497 



[1315] 




<E*ttUTKU») 

*~ seq (step) 



681 

X 



*- AD Qast>X©y) 
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(10) 



4-34 949 7 



3 




Vdodty 



0-24 



29^49 



50-74 



100~I27 



II 2] 



1 


9 

T 

1 


2 


r 

1 


8 


r 

i 


4 


r 


6 


i 



\ 



* 



Lit 



[■9] 



13 v 



23 



26 



CPU 



RDM 



RAM 



MP* 



— tt - 



2Z 



ttff 



H sw I 1 mm 



-21 



37 



— 7K 



■41 
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